Objective: Chest pain is a common presentation in the pediatric emergency department (PED). In the majority of cases, no clear medical cause is found. Among adults with noncardiac chest pain, psychopathology including panic disorder is common. We assessed the likelihood and type of psychopathology as well as the health status of children and adolescents with unexplained chest pain who presented to the PED.
C hest pain is a common complaint in the pediatric emergency department (PED). 1Y3 Annually, it accounts for roughly 400,000 emergency visits in the United States for individuals 18 years or younger. 4 Chest pain presents a significant clinical burden for the pediatric emergency room physician 5 and is one of the more common reasons for performing electrocardiograms in the PED. 6 It is also a frequent cause for seeking pediatric cardiologist consultation within the hospital setting 7 and is among the most common reasons for referral to the pediatric cardiologist. 8 Prior to adulthood, chest pain is only rarely an indication of cardiac disease. In studies of children with chest pain, prevalence of cardiac abnormalities ranges from 0% to 10%. 2,3,9Y11 Noncardiac medical diagnoses are common, including musculoskeletal conditions such as costochondritis, 12 pulmonary conditions such as asthma or pneumonia, 13, 14 gastrointestinal illnesses, 15, 16 or other identifiable causes such as cocaine use. 17 However, most cases have no clear medical explanation. 18 Despite the overall benign medical picture, pediatric chest pain often persists for years after the first visit to the PED or specialist. 19, 20 Some children with chest pain make repeated visits for additional medical testing. 21 Many experience disability, including school absence and sleep abnormalities. 2, 19, 22 Our objective was to conduct a pilot study to determine the likelihood and type of psychopathology in children who present to the PED with chest pain with no likely medical cause. Our secondary aim was to characterize quality of life, potential functional disability, and extent of other somatic complaints in this population.
METHODS

Participants and Setting
The study was conducted in the PED of an urban, tertiarycare university hospital. We enrolled a convenience sample of children 8 to 17 years old who (1) presented with primary complaint of chest pain, (2) completed a medical evaluation in the PED including minimum of medical history, physical examination, and electrocardiogram, (3) showed no evidence of a specific physical condition that would explain chest pain (eg, peptic ulcer, costochondritis, asthma, upper respiratory tract infection), and (4) could communicate in English. Physicians and other staff were instructed to refer all eligible families regardless of perceived appropriateness or motivation for the study. While in the PED, patients were identified by postbaccalaureate research assistants who were present 7 days a week, 12 hours a day. The research assistant along with the physician then introduced the study and obtained consent for our research team to contact the family.
Procedure
The institutional review board approved all procedures for this study. Families were called by telephone and invited to participate a single interview evaluation either at the medical center where the PED visit took place or, if they preferred, in their home. The interviewer obtained written informed consent from a parent and written assent from the child or adolescent before beginning the evaluation. All evaluations were conducted within 30 days of the PED visit. Families were paid (parents in cash and children with gift certificates) for participation. Interviewers were master's or doctoral-level psychologists with prior experience assessing childhood psychopathology. All interviewers completed specialized training in the diagnostic interview, including didactic and supervisory sessions, and were established as reliable by matching expert diagnosis on 3 test assessments. In addition, all interviews were audiotaped and reviewed by a senior clinician to confirm the diagnosis. We obtained detailed demographic information as wells as data on the child's medical history.
Psychopathology
The Anxiety Disorders Interview Schedule for Diagnostic Statistical Manual of Mental Disorders, Fourth EditionVChild and Parent Versions
We used the Anxiety Disorders Interview Schedule for Diagnostic Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV )Vchild and parent versions 23, 24 to assess psychopathology. The Anxiety Disorders Interview Schedule for DSM-IVVchild and parent versions is a widely used semistructured diagnostic interview that includes separate interviews for the child and the parent (about the child). It provides detailed coverage of all DSM-IV 25 anxiety, mood, and externalizing disorders (attention deficit hyperactivity disorder, conduct disorder, oppositional defiant disorder) and also screens for the presence of additional disorders including developmental, psychotic, substance use, and somatoform disorders. It has good reliability and validity. 23, 24 For each diagnosis, the clinician assigns a severity/ interference rating ranging from 0 (absent) to 8 (very severe). A score of 4 indicates the diagnostic threshold; scores of 5 or greater indicate increasing severity of the disorder. A score of 3 indicates subthreshold diagnosis for which symptoms are present, but full criteria are not met (eg, due to lack of clinical impairment).
Faces Pain ScaleYRevised
We used the Faces Pain ScaleYRevised (FPS-R) 26 to assess greatest intensity of chest pain during the past week. A revision of the Faces Pain Scale, 27 the FPS-R was developed and validated for assessment of pain intensity in children. It uses 6 faces that depict increasing severity of pain, rated 0 (no pain) to 5 (very much pain). The FPS-R has been validated for PED patients and has been used successfully with adolescents. 28 
Children's Somatization Inventory
We assessed each child for a range of psychophysiological symptoms using the Children's Somatization Inventory (CSI). 29 The CSI is a 35-item self-report scale in which children and adolescents rate how much each symptom bothered them in the past 2 weeks on a 5-point scale ranging from 0 (not at all) to 4 (a whole lot). It includes a wide range of common physical symptoms such as pain complaints (eg, headache, stomach ache), fatigue, and dizziness. The CSI was validated in a community sample including second through 12th graders. 29 It has high internal consistency and satisfactory test-retest reliability.
Child Health Questionnaire, 28-Item Parent Form
The Child Health Questionnaire (CHQ) 30 was used to evaluate quality of life for children aged 5 to 18 years. It yields subscale scores on 12 domains of functioning (eg, impact of the problem on the family) as well as 2 summary scores: physical health and psychosocial health. We used the 28-item parent report form. 31 The CHQ has been used in a wide range of medical populations and subscales have good internal consistency and test-retest reliability.
Functional Disability Inventory
We used the Functional Disability Inventory (FDI) 32 to assess impairment in both physical and psychosocial functioning. This 15-item scale was developed to assess children with recurrent abdominal pain; we adapted the scale for children with chest pain. Each item is rated on a 5-point scale of how much trouble the child had with activity in the past 2 weeks, from 0 (no trouble) to 4 (impossible). The FDI has shown high internal consistency and good test-retest reliability in recurrent abdominal pain patients. 32 
Sample Size and Analysis
We compared the prevalence of psychopathology diagnoses in male versus female participants and adolescents (13 years or older) versus children (younger than 13 years) using Fisher exact tests. For quality of life, we used published scores from a normative sample for purposes of comparison. 31 We examined quality of life comparing our sample to this normative sample using t tests for independent samples, with a significant P value set at 0.05. We computed effect sizes of these differences using Cohen d.
RESULTS
Sample Characteristics
Of 60 potentially eligible patients approached in the PED, 3 (5%) refused to grant permission to be contacted for the study. Of the 57 who gave permission during the ED visit, 9 did not have sufficient English capacity, and 16 could not be reached or refused to participate, leaving 32 (63% of eligible) who agreed to participate and completed the evaluation. As shown in Table 1 , mean age was 12.8 years (SD, 2.9) years (range, 8Y17 years). Fifteen participants (47%) were 12 years or younger. Participants were predominantly of minority ethnicity, with the majority being Hispanic (Table 1) . This ethnic pattern is consistent with overall patient characteristics in this PED. Most parents had a high-school education, and about half of mothers and most fathers were working outside the home.
Medical History
Children with unexplained chest pain frequently had extensive medical histories (Table 2) . Six (19%) had a medical visit due to chest pain before the recent PED visit; 4 of them had more than 1 prior visit. A total of 14 (44%) had medical consultations for either headache or abdominal pain. Eight children had seen a doctor in the past about a benign heart murmur; 6 for complaint of palpitations or irregular heartbeat. Asthma was the most common medical illness (25%). Allergies were also common. Ten children (31%) had taken some prescription medication regularly. Three (9%) used antidepressant medication. Eight (25%) had seen a health care professional for an emotional or behavioral problem. About half of the children (47%) had been hospitalized overnight in the past, and 9 (28%) had undergone a surgical procedure. Twelve (37.5%) had a close relative (usually parent or grandparent) experience a cardiac-related problem in the past year.
Psychopathology
Diagnostic Statistical Manual of Mental Disorders, Fourth Edition diagnoses are shown in Table 3 . Twenty-six participants (81%) had an anxiety disorder diagnosis of some kind. Six (19%) had a diagnosis of major depression. Only 3 (9%) had disorders other than mood or anxiety disorders. Twenty-seven (84%) had a current DSM-IV diagnosis from any category. Diagnostic Statistical Manual of Mental Disorders, Fourth Edition panic disorder was diagnosed in 9 children (28%). An additional 4 participants (12%) had subthreshold panic disorder. Generalized anxiety disorder (44%), social anxiety disorder (41%), and specific phobia (41%) were also common.
Multiple diagnoses were common in this sample. Nineteen participants (59%) had 2 or more anxiety diagnoses. Fifteen (47%) had 3 or more anxiety disorders. Clinical severity was frequently higher than the minimum level required for the diagnosis. For twenty-three individuals (72%), severity was rated 5 (moderate) or greater. Thirteen (41%) were rated 6 (severe) or higher. Fisher exact contrasts for sex and age revealed no significant differences for specific anxiety diagnoses, for any anxiety diagnosis, or for any mental disorder.
Pain Intensity and Somatic Complaints
Most intense pain in the past week ranged from 0 to 5 (mean, 3.3 [SD, 1.2]). Six (19%) rated the highest intensity of pain (5), 7 (22%) endorsed the next highest intensity (4), 12 (37%) endorsed 3, and 6 (19%) endorsed 2. One participant (3%) denied any chest pain in the week before the assessment. A range of somatic complaints was common in this sample (CSI mean, 22.2 [SD, 16.9] ). Ten participants (31%) scored 30 or greater on the somatization scale, which reflects multiple, moderate to severe symptoms. Other than chest pain, symptoms frequently endorsed included headaches (25%), abdominal pain (22%), and back pain (19%).
Quality of Life and Disability
Comparisons of quality of life (CHQY28-item parent form) for chest pain and a normative reference sample are presented in Table 4 . As shown, quality of life of children and adolescents with chest pain was significantly impaired along a number of specific dimensions and for overall physical health as perceived by parents. Most prominent were limitations due to bodily pain and perception of general health (belief that physical health is poor and likely to get worse) and emotional impact of child's health on the parent.
Participants also reported a range of syndrome-specific disabilities (FDI) including climbing stairs (34%), falling and staying asleep (34%), participating in sports (28%), completing chores (25%), and staying at school the whole day (22%). The (6) mean score on the scale of disability (FDI) was 6.0 (SD, 5.6).
Ten children obtained scores of 10 or higher, reflecting difficulties in multiple domains of functioning.
DISCUSSION
Using validated instruments and current diagnostic criteria, we found high rates of psychopathology in children and adolescents with unexplained chest pain who presented to a PED. A large percentage of the sample had a diagnosis of 1 or more current DSM-IV psychiatric disorders (84%), with anxiety disorders accounting for a large majority of diagnoses. Major depression was also commonly diagnosed, but with lower frequency (19%). The proportion of children in our sample with a psychiatric disorder is compelling, given an estimated prevalence of psychiatric disorder in children and adolescents in the community of 37%. 33 Our findings are consistent with previous findings in chest pain in pediatric cardiology specialty clinics. Tunaoglu and colleagues 11 found that 74% of children and adolescents with chest pain had psychiatric symptoms, with Banxiety[ being the most common problem. However, that study did not diagnose specific disorders using current criteria, so its implications are unclear. Previously, we found a high rate of DSM-IV anxiety disorders using semistructured diagnostic interviews in a pediatric cardiology clinic. 34 However, patients seen in specialty clinics may have special clinical and social characteristics, which may influence findings with regard to psychological disorders. 35 In addition, children seen in the pediatric cardiology sample were primarily white (96%), whereas the current PED sample was predominantly of minority ethnicity, most being Hispanic. Finding similarly high rates of psychopathology in 2 different types of medical settings and in samples of different ethnic background suggests that the association is not linked to specific referral patterns.
The patterns we noted are generally consistent with findings in pediatric samples of children with other pain syndromes. In a sample of children and adolescents with recurrent abdominal pain, Campo and colleagues 36 found an anxiety disorder prevalence of 79% and major depression prevalence of 31%. Similarly high rates have been reported in children with chronic headache 37, 38 and in juvenile fibromyalgia. 39 Although we are reluctant to speculate about causal pathways in the context of this cross-sectional study, about two thirds of those with anxiety disorders reported that at least 1 anxiety disorder began over a year before onset of chest pain.
The diagnosis that most distinguished our chest pain sample from other well-studied pediatric somatic groups is panic disorder. Diagnostic studies of adults with noncardiac chest pain (NCCP) have consistently revealed high rates of psychopathology, particularly panic disorder. 40Y44 The prevalence of panic disorder in our sample (28%) is similar to that in numerous samples of adults with NCCP.
40Y44 Diagnostic Statistical Manual of Mental Disorders, Fourth Edition panic disorder was diagnosed in children 11 years or younger (n = 3) in our sample, a finding which is striking, given the low rates of panic disorder in younger children even in specialized mental health settings. 45 , 46 Moreau and Weissman 47 suggest that children and adolescents with panic disorder may more commonly present to medical rather than mental health settings. In adult NCCP, comorbid panic disorder is associated with more persistent and severe disability compared with NCCP without this diagnosis. 48, 49 Research is needed to determine if this might also be the case in children. Because medical patients may initially downplay emotional features of their complaints and because these patients often lack prominent agoraphobia (avoidance of situations due to fear of panic), 50 diagnosing panic disorder may be especially challenging.
Other anxiety disorders, including generalized anxiety disorder, posttraumatic stress disorder, social anxiety disorder, and specific phobia, were also commonly diagnosed in our sample. Posttraumatic stress disorder was not identified in our earlier study of chest pain recruited from the cardiology specialty setting. 34 It is possible that children seen in the PED may be at higher risk for posttraumatic stress disorder due to characteristics of patients who seek treatment in this setting. 51, 52 Major depression was also diagnosed with some frequency. Studies show that despite the potential seriousness of this disorder, screening is rarely done for depression in the PED. 53 Medical histories indicate that 25% of the sample had seen a mental health professional, which is not surprising, given the high rates of psychopathology. Findings from both medical histories (parent report) and current somatic complaints (child report) indicate that children in our sample frequently had other types of somatic complaints, suggesting some overlap between this and other commonly studied pediatric somatic syndromes such as recurrent abdominal pain and chest pain. Findings of substantially impaired quality of life and disability are also consistent with findings in other functional pediatric pain syndromes. 36, 54 The mean level of disability we noted is higher than the mean reported for a normative sample. 36 However, disability was not as severe as has been reported in some pediatric somatic groups such as fibromyalgia 39 and chronic headache. 55 This may be because chest pain is typically episodic and does not persist throughout the day to the degree that pain persists in some other syndromes.
Anxiety disorders are among the most treatable childhood psychiatric disorders, with both cognitive behavior therapy and medication proving beneficial. 56 However, when left untreated, anxiety disorders often run a chronic or recurrent course and lead to substantial disability. 57, 58 Early-onset panic disorder is associated with particularly severe disability and high familial risk. 59 Therefore, early detection and intervention are crucial. Research has increasingly pointed to the importance of medical settings, such as primary care for identifying and addressing mental health problems. 60Y62 Recent research indicates that the PED may also be an important setting for detecting mental health problems. 63Y65 For adult NCCP patients, a very brief screen in the emergency department was found sensitive to detecting patients with panic disorder who could then be offered panicfocused treatments. 66 
Limitations
This study included a relatively small sample and lacked a control group. As such, findings are best viewed as preliminary; further study in larger samples is needed. Although 95% of patients who were approached agreed to be contacted and 63% completed assessments, some patients were not approached, and this may have led to some bias in our sample. Also, because of a conservative interpretation of the then-new Health Insurance Portability and Accountability Act guidelines by our funding organization, we did not collect any data on those patients who refused to enter the study, so although the characteristics of our sample are consistent with overall patterns at this PED, a direct comparison with refusers is lacking.
Some associations with psychopathology (eg, depression) may be sex or age specific, and there was insufficient statistical power for such contrasts. Because the interviews are intensive, evaluations were conducted typically 1 to 3 weeks after of the PED visit. It is not known what severity of pain or degree of impairment might be found if assessments were conducted at the time of or immediately after the PED visit. Some studies have found higher levels of some psychiatric symptoms among Hispanic youth, 67, 68 so observed patterns may not generalize to PEDs with patients from different ethnic background. Finally, because of limitations of instruments and staffing, monolingual Hispanic families were not included in this study despite high representation from this ethnic background in our setting. Future studies should utilize ethnically diverse samples and should include follow-up assessments to examine the persistence of psychiatric symptoms and disorders in this population over time.
CONCLUSIONS
Children with unexplained chest pain who present to the PED commonly have DSM-IV anxiety disorders. These patients frequently have a range of other somatic complaints for which medical treatment may also be sought. Impaired quality of life and specific impairment are common. Physicians assessing chest pain in the PED should remain alert to the potential for psychopathology. Further study of unexplained chest pain in the PED in a larger, controlled study would help elucidate this common clinical problem.
